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Abstract. The instant fermentation of the grapes must takes place in proper environments 
under the action of the yeasts, which are present in their microflora. For obtaining quality wines one 
must use selected yeasts, which have superior biotechnological properties (Banu, 2002). The present 
study aims to analyze the fermentative activity of the wine yeasts isolated from two grapes musts, 
from the well-known wineyards: Tarnave Wineyard, the Jidvei Wine Making Center (Romania), and 
Tokaj Wineyard (Hungary) (Spiczki, 2002; Spiczki et al., 2001), the Furmint variety. The strains, 
which were isolated using phenotypic and molecular analysis, were identified as belonging to the 
Saccharomyces cerevisiae gender, species ellipsoideus, and Saccharomyces bayanus, species 
oviformis. These belong to the yeasts collection of the Biotechnologies and Microbiological Research 
Center of the Lucian Blaga University, Sibiu.  
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INTRODUCTION 
 
One of the most important characteristics of the musts is the levurian microbiota and 
their ability to produce the alcoholic fermentation of the carbohydrates. The alcoholic 
fermentation is a biochemical process, through which the carbohydrates, which are present in 
must are transformed into alcohol and CO2 as main resultants, and a series of secondary 
products and flavor (Oancea et al., 2011). The instant fermentation is a process, which is 
specific to each variety and it also is dependent on the environment, the quality of the grapes 
and the processing methods (Moise, 2011). This is why the wine makers use yeasts with 
superior biotechnological properties during the wine making process which provide to the 
wine specific organoleptic and sensorial properties. The present study aims to compare the 
properties of the reference samples Saccharomyces ellipsoideus E256, Saccharomyces 
bayanus EC118 and eight strains isolated from the well-known wine making areas namely: 
Tarnave Wineyard, Jidvei Wine Making Center, (Romania), Royal Feteasca variety and the 
Tokaj Wine Making Center (Hungary), the Furmint variety (Spiczki, et al., 2001). Another 
chapter in the current study refers to the identification of proteic fractions from these yeasts 
using markers, which are specific using electrophoretic methods (Johnston, 1986; Leber, 
2008). 
 
MATERIALS AND METHODS 
 
Saccharomyces ellipsoideus E256 as the reference sample. Saccharomyces bayanus 
EC118 reference sample. 
 311 
 
We selected two yeast Saccharomyces ellipsoideus and Saccharomyces bayanus from 
each area, as follows: 
Two Saccharomyces ellipsoideus yeast strains isolated from the must obtained from 
the grapes in Tarnave Wineyard, Royal Feteasca, Jidvei Wine Making Center, (Romania), 
named SEJ36 and SEJ57.  
Two Saccharomyces ellipsoideus yeast strains isolated from the must obtained from 
grapes in the Tokaj area (Hungary), Furmint grapes, Tokaj wineyard, named SET13 and 
SET54. 
Two Saccharomyces bayanus yeast strains isolated from Royal Feteasca grapes from 
the Tarnave area, Jidvei Wine Making Center, (Romania), named SBJ26 and SBJ27. 
Two Saccharomyces bayanus yeast strains isolated from Furmint grapes from Tokaj 
area (Hungary), Tokaj Wineyard, named SBT13 and SBT14. 
Grapes must with the following properties: 
Glucose=105,67 g/l; Fructose=102,13 g/l; Acetic acid=0,024 g/l; Malic acid=6,8 g/l. 
The alcoholic fermentation was performed in the Sartorius Fermenter which is 
equipped with sensors for CO2, solved O2, airly O2, biomass, pH, at 25ºC during 5 days, at the 
steering speed of 92 rot/minute (Demain, et al., 1999; Keneth, et al., 2006). The yeasts, which 
were selected for this study were lysed, filtered and centrifuged. The proteins were extracted 
with kits, and the supernatant was subject to electrophoresis in agarose gel.  
The comparison of the proteic fractions was against a reference sample which 
contained a mixture of proteins with known molecular mass (marker) (Tardea, 2007). 
 
RESULTS AND DISCUSSION 
 
According to the data collected by the sensors of the bioreactor, it can be observed that 
the strains which were proposed for monitoring present biotechnological properties close to 
the reference samples E256 and EC118. So the fermentation process is progressive and the 
maximum phase can be observed after 72 hours. The most intensive activity can be observed 
for the SEJ 36 strain and the lowest for the SEJ57 strain. 
The highest accumulated biomass can be observed for the SBJ26 and SBT14 strains, 
which present a superior fermentative activity compared to other yeasts. 
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Fig. 1. The fermentative evolution of the Saccharomyces ellipsoideus  
and Saccharomyces bayanus wine yeasts from the Jidvei Wine Making Center 
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As it can be observed from the Figure 1, the solved oxygen is decreasing during the 
fermentation period, reaching minimum values at the end of the monitored period. The 
highest quantity can be observed for the EC118 strain, after the first day of fermentation and 
the lowest value for SBJ27 strain. In the case of SEJ36, SEJ57, SBJ26, SBJ27 strains, the 
solved oxygen present close values, these having decreasing values in a continuous and 
constant way. 
The free oxygen stays constant during the entire fermentation period, the evolution 
from the graphical representation 1 being less significant. The CO2 is evaporating in the first 
phase in reduced quantities, which vary between 0.162-0.285 g/l, slightly raising after 48 
hours, when it reaches a maximum of 0.339g/l. The fermentation reaches its maximum point 
after approximately 72 hours, when the strains E256 and EC118 present the highest values. 
They are followed by SBJ26, SBJ27 and then SEJ36 and SEJ57. After 96 hours of 
fermentation, it can be observed a decreasing of the quantity of the CO2, with lower values for 
the E256, EC118 strains and higher for SBJ26 and SBJ27. Following the alcoholic 
fermentation of the six yeast strains, it can be observed that they evolve differently depending 
on their nature presenting a time varying fermentative activity. 
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Fig. 2. The fermentative evolution of the Saccharomyces ellipsoideus   
and Saccharomyces bayanus wine yeasts from the Tokaj Wineyard 
 
 
Monitoring the alcoholic fermentation of the wine yeasts from the Tokaj area, we can 
observe that they present an ascending fermentative activity during the first three days, 
reaching a maximum in the fourth and fifth days, when this activity starts to decrease 
progressively. The E256 and EC118 present a tumultuous fermentation, being followed by 
SBT13 and SBT14 strains. The strains SET13 and SET54 have a slower fermentative activity, 
but it is also constant and after 96 hours, as the SBT13 and SBT14 reduce their activity after 
this interval (fig. 2).  
The solved oxygen is decreasing progressively during the fermentation period 
reaching minimum values at the end of the period the free oxygen stays constant during the 
entire fermentation period. The values for the solved oxygen vary between 14 and 0.18 g/l 
during the 96 hours of fermentation period. The free oxygen has values between 3 and 4 g/l.  
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Fig. 3. The obtained biomass for the ten yeast strains after 5 days of fermentation 
 
 
The Figure 3 presents the biomass resulted from the alcoholic fermentation of the 10 
yeast strains. It can be observed a major accumulation for the EC118 strain, followed by the 
SBJ26, SBJ27, SBT13 and SBT14 strains. The lowest values were obtained after 96 hours of 
fermentation a period for which they didn’t exceeded the 0.666 value. The total maximum 
biomass quantity is for the SBT14 and EC118 strains. The lowest values for the biomass were 
observed for the SEJ57 and SET54 strains. The accumulated biomass during the fermentation 
period depends on the monitored strain, on the fermentation speed and on the type of 
monitored yeast.  
The statistical data obtained for the 10 yeast strains allow the performing of an 
analysis of the way in which an evolution property alters another one, during the fermentation 
process (Pearson, 1900; Pearson, 1896). For this purpose, we intend to determine the 
relationship between the two characteristics (variables) or rather of the intensity of the bond, 
using the statistical determination of the correlation coefficient: 
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are the standard deviations, x and y are the values of the 2 variables, and M(x) and M(y) are 
their means, i is the number of values for the variables in the [a, b] interval. 
The correlation coefficient is computed for all the possible combinations of the two 
characteristics of the strains. The coefficient is, generally, defined on the [-1; 1] interval, and 
the absolute values have the following meaning: 
 values between 0 and 0.3 show a weak dependency (influence) of the two 
characteristics; 
 the values between 0.3 and 0.7 show an average dependency (influence); 
 the values between 0.7 and 1 show a strong dependency (influence). 
The negative values show an inverse dependency. 
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Generally speaking, we can say that the two variables have the same evolution in a 
rate of ρ·100 % or that they tend to evolve independently in a rate of (1-ρ)·100 %. The 
computed values of the correlation coefficient are the ones presented in the table below: 
 
Tab. 1 
Values correlation coefficient 
 
ρxy Value Meaning 
released CO2 / dissolved O2 
-0.50 average influence, inverse evolution 
released CO2 / released O2  
-0.07 weak influence 
released CO2 / biomass 
-0.24 weak influence 
O2 dissolved / released O2 0.28 weak influence 
O2 dissolved / biomass 0.70 strong influence, similar evolution 
released O2 / biomass 0.39 average influence, similar evolution 
 
The proteic fractions which resulted from the process present the following values: the 
proteids are between 22 and 28 g/100 g s.u., nucleic acids vary between 5 and 12 g/100g s.u., 
nucleotids between 12 and 25 g/100 g s.u. and the products resulted from splitting between 3 
and 7 g/100 g s.u. Compared to the reference sample, the proteids which are in the SET 54 
strain are approximately 16% higher than the reference sample E256. The strains SEJ36 and 
SEJ57 present values which are very close to each other and which are approximately 0.7% 
higher than the reference sample E256. 
 
Fig. 4. The proteic fractions, which were resulted from the electrophoresis in agarose gel 
1-EC118, 2-E256, 3-SEJ36, 4-SEJ57, 5-SET13, 6-SET54, 7-SBJ26, 8-SBJ27, 9-SBT13, 10-SBT14 
 
For the Saccharomyces bayanus yeast strains, the proteids are the highest in the SBJ27 
strain, presenting 27% higher values compared to the reference sample EC118 (Fig. 4).  
The lowest value is for the SBT14 strain, which has a proteidic content with 
approximately 10% higher than the reference sample EC118. The nucleic acids are present in 
the two strains, E256 and EC118, and they have values between 5,24 and 7.22 g/100 g s.u. 
The maximum value is for the SEJ57 strain and the minimum value is for the SET54 strain. 
Close to the reference sample are the SET54 and SBJ26.  
Nucleotids present values between 12 and 15g/100 g s.u. for the two reference samples 
E256 and EC118. The highest value is for the SBT13 strain, which is 80% higher than the 
reference sample EC118. The strain SET54 presents double the value of the reference sample 
E256.  The splitting products vary for the reference samples between 3 and 4 g/100 g s.u. and 
for the yeasts which were subject to electrophoresis, between 3 and 7 g/100g s.u. (Fig. 5). 
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The proteic fractions in the form they were determined are influenced by the way the 
yeast assimilates the nitrogen in that very moment the determination was performed.  
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Fig. 5. The evolution of the proteic fractions of the strains yeast and the ones of the reference sample 
 
The statistical data for the proteic fractions obtained as the result of the electrophoresis 
in agarose gel, allow us to determine a similarity between the evolution of the proteic 
fractions of the strains and the ones of the reference sample. And also for this case, we will 
compute the correlation coefficient for the reference sample and each strain using the formula: 
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the standard deviations, x and y the values of the two variables, and M(x), M(y) their 
averages, i is the number of values the variables have in the [a, b] interval. 
The obtained values show a similar evolution in a rate of 90% between the proteic 
fractions of the strains and the ones of the reference sample, especially for the EC118 sample 
(Tab. 2). 
Tab. 2  
The correlation yeast strains with the reference sample 
 
The correlation with the reference sample Yeast Strain E256 EC118 
SEJ36 0.91 0.97 
SEJ57 0.93 0.98 
SET13 0.86 0.94 
SET54 0.92 0.94 
SBJ26 0.96 0.96 
SBJ27 1.00 0.99 
SBT13 0.89 0.96 
SBT14 0.96 1.00 
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CONCLUSIONS 
 
Monitoring the fermentative processes in the presence of yeasts leads to their selection 
depending on the proved biotechnological properties. It can be observed that the 
Saccharomyces ellipsoideus SEJ36 and SET13 present a more intense fermentative activity 
compared to the SEJ57 and SET 54 strains. 
The strains Saccharomyces bayanus SBJ 26 and SBT13 ferment in a shorter period of 
time, compared to the SBJ27 and SBT14 strains. 
It is recommended the selection of the strains witch are valuable and their 
multiplication so that we will have in our country more wine yeasts with native specificity. 
The proteins from yeasts can be used later for nutrition, for obtaining pharmaceutical 
or cosmetic products. 
It is important the knowing of the proteic fractions from the wine yeasts in order to 
find better solutions for their re-usage. 
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